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Complete Atrioventricular Canal Defect Associated With Congenitally
Corrected Transposition of the Great Arteries: Two-Dimensional
Echocardiographic Identification
JEAN L. CLOEZ, MD, MARIE C. RAVAULT, MD, ANNE M. WORMS, MD,
FRANCOIS MARCON, MD, CLAUDE PERNOT, MD, FACC
Nancy, France
Complete atrioventricular canal defect occurring with
atrioventricular and ventriculoarterial discordance
(congenitally corrected transposition of the great arter-
ies) has not been previously reported. This report de-
Atrioventricular (AV) canal defect has been previously de-
scribed in association with various cardiovascular abnor-
malities such as discordant ventriculoarterial connection, te-
tralogy of Fallot , persistent left superior vena cava , uni-
ventricular heart , double outlet right ventricle and coarc-
tation of the aorta (l ,2). But the association of AV canal
defect with corrected transposition has not been previously
reported . Anderson et al. (3), in a necropsy series, described
a case of corrected transposition with pulmonary atresia
associated with a ventricular septal defect of AV canal type.
However, this case cannot be interpreted as corrected trans-
position with certainty because the ventricular origin of the
pulmonary valve is unknown (4). Moreover, Bjarke (5) and
Friedberg (6) and their co-workers, reporting large series of
corrected transposition , found no case with the association
of AV canal and corrected transposition. We therefore re-
port a case of complete AV canal associated with corrected
transposition of the great arteries, identified by cardiac cath-
eterization and angiograph y, in which the diagnosis was
reliably established by two-dimen sional echocardiography.
Case Report
A boy weighing 3.4 kg was born by normal delivery after a
full term pregnancy. No abnormality was detected at birth. The
Apgar score was 9 at 5 minutes. There was no family history of
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scribes a child with this condition in whom the diagnosis
was established by two-dimensional echocardiography
and confirmed by angiocardiography and cardiac
catheterization.
congenital heart disease . This infant was referred to our center at
the age of 10 days because of the presence of a systolic murmur
and cyanosis.
On examination , there was mild cyanosis at rest that increased
conspicuously on crying. Brachial and femoral pulses were the
same. There was no congestive heart failure. The heart rate was
regular, but slow (80 beats/min). The only auscultatory abnor-
mality was a holosystolic murmur , grade 4/6, maximal at the left
sternal border and heard all over the precordium. The second heart
sound was single. Otherwise, the physical examination was normal.
On chest X-ray film, the heart shadow was slightly enlarged ,
without pulmonary plethora, and the left heart border showed only
two segments (Fig. I). The electrocardiogram revealed a second
degree AV block (2:I conduction ratio) with a ventricular rate of
SO/min , a QRS axis of + 110° , right atrial enlargement and right
ventricular hypertrophy; a small q wave was observed in leads
V4R and V6R, but not in the left chest leads (Fig. 2). The hemo-
globin was 16 g/dl and the femoral artery oxygen saturation in
room air was 75%.
Echocardiographic findings, M-mode and two-dimensional
echocardiography were performed on the day of admission .
M-mode echocardiography showed two ventricular chambers ,
but only a large and common AV valve crossing the plane of the
ventricular septum and showing multiple systolic valve echoes.
This pattern was characteri stic of AV canal defect (Fig. 3) (7) .
The ventricular septum, which was difficult to record, had a par-
adoxical motion. Two semilunar valves were observed , the anter ior
semilunar valve lying on the patient 's left and the posterior one
on the right. It was not possible to record normal echocardiographic
continuity between the posterior semilunar valves and the AV
valve. The posterior semilunar valve showed a large and giant
" A" wave suggesting valvular stenosis. The systolic time interval s
were inverted, compatible with ventriculoarterial discordance .
Two-dimensional echocardiography confirmed the presence of
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Figure 1. Chest radiogram showing cardiac enlargement and a left heart
border with only two segments.
two ventricular chambers, a large anterior chamber and a small
posterior one. The atriovisceral situs was recognized as solitus by
the drainage of the inferior vena cava into the right atrium and by
the location of the vena cava to the right of the spine in the abdomen
~: ' \l. --..I:J "--- - __--~
Figure3. M-mode echocardiogram showing the common AV valve cross-
ing the plane of the ventricular septum (arrow). LV = morphologic left
ventricle; RV = morphologic right ventricle.
with the aorta to the left (8). With the use of one parasternal and
one subcostal four chamber view (9), complete AV canal was
easily assessed by the presence of an ostium primum atrial septal
defect and a ventricular septal defect of the inlet septum with a
common AV valve between these defects (Fig. 4). By these ap-
proaches, the anterior common AV leaflet appeared divided into
two components with multiple chordal attachments directly to the
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Figure 2. Electrocardiogram showing 2: I AV block,
right axis deviation, right ventricular hypertrophy and
absence of Q wave in the lett chest leads.
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Figure 4. Two-dimensional echocardiogram in the apical four chamber
view during diastole (A) and systole (B) showing complete AV canal.
Ventricular Inversion is recognized by the presence of the moderator band
(arrow) in the left-sided ventricular chamber. A = anterior; L = left; LA
= left atrium; LV = morphologic left ventricle; P = posterior; R
right; RA = nght atnum; RV = morphologic right ventncle
crest of the ventricular septum, suggesting an AV canal of Rastelli
type A (9). Despite the presence of the common AV valve, ven-
tricular inversion (10) was recognized: the small posterior ven-
tricular chamber had an infundibulum, coarse trabeculations and
a large muscular band interpreted as the moderator band; the large
anterior ventricle had fine trabeculations and no infundibulum. The
great arteries arose parallel from the heart (Fig. 5); the pulmonary
artery, easily recognized by its bifurcation, originated from the
large anterior morphologic left ventricle (Fig. 6) without any in-
terposition of a conal muscle and was located to the right and
posteriorly. The aorta arose from the small posterior morphologic
right ventricle; it was located to the left and anteriorly and was in
discontinuity with the AV valve by an infundibulum. Pulmonary
valve stenosis and a subpulmonary obstruction by AV valve tissue
were also observed. Thus, two-dimensional echocardiography
showed the presence of a complete AV canal and of atrioventricular
and ventriculoarterial discordance with a left-sided anterior aorta,
compatible with the diagnosis of congenitally corrected transpo-
sition (10).
Figure 5. Longitudinal subcostal two-dimensional echocardiogram show-
ing (A) the parallel great arteries with the pulmonary artery (PA) to the
right of the aorta (AO) and (B) the common AV valve and the ventricular
septal defect. I = inferior; L = left; LV = morphologic left ventncle;
R = right; RA = right atrium; RV = morphologic nght ventricle; S
superior; VS = ventricular septum,
Figure 6. Subcostal two-dimensional echocardiogram in the short axis
view showing the ventricular origin of the pulmonary artery (PA) from the
anterior morphologic left ventricle and the common AV valve. Abbrevi-
ations as in Figures 4 and 5.
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Figure 7. Frontal (A,B), lateral (e) and four chamber(D)
viewsof injection into the small posteriorventricle, which
is heavily trabeculated (morphologic right ventricle [RV))
and gives nse to the aorta (AD) . Note (A,B) the regurgi-
tation into both atria and (D ) the ventricular septal defect
(arrow) in the inlet septum.
Cardiac catheterization findings. Cardiac catheterization and
angiography were performed at the age of 3-1/2 months . The right
and left atrial mean pressures were each 8 mm Hg, and pressures
in both ventricles were at the same level of 106/8 mm Hg. There
was a 50 mm Hg systolic pressure grad ient across the pulmonary
valve and an additional 25 mm Hg systolic subpulmonary pressure
gradient. The pulmonary artery pressure was normal. A bidirec-
tional shunt was observed at the ventricular level and a left to right
shunt at the atrial level. Left atrial oxygen saturation was higher
than the right.
Angiocardiography showed a small posterior ventricle with
right ventricular morphologic feature s , which was entered from
the two atria. This ventricle gave rise to a left and anterior aorta
with interposition of a conus (Fig. 7). There was a regurg itant
flow from this ventricle to both atria through an abnormal vertically
positioned and scalloped AV valve . In the four chamber view ,
contrast medium was best seen passing from this posterior ventricle
into a large anterior ventricle through a large ventricular septal
defect of AV canal type, located in the inlet septum (Fig. 7). In
this axial view, a common AV valve with the delimitation of its
anulus in diastole could be observed with common anterior and
the posterior leaflets extending over both ventricular chambers
(II ). Right ventricular angiocardiogram showed a ventricle, cres-
centic in shape, with left ventricular morphologic features (Fig .
8). The main pulmonary artery, located to the right and posterior
to the aorta and showing valvular stenos is. arose directly from this
ventricle. On the frontal and especially on the lateral angiograms,
the classic elongation and narrowing of the right ventricular outflow
tract , characteristic of AV canal, were observed. The outline of a
"gooseneck" image of the left ventricle was clearly apparent, but
with the pulmonary artery in the place of the aorta . Pulmonary
venous return was to the left atrium, and vena caval return to the
right atrium .
The diagnosis was therefore atrial situs solitus , atrioventricular
and ventriculoarterial discordance (congenitally corrected trans-
position) and complete AV canal associated with pulmonary and
subpulmonary stenosis. The type of complete AV canal could not
be determ ined with ang iography .
Follow-up. At the age of 4 months, the patient's clinical status
is unchanged , without cardiac failure but with mild cyanosis . His
development is satisfactory . The electrocardiogram now shows
complete AV block with a ventricular rate of 50 to 60 beats/min .
Medical treatment with Orciprenaline was begun at the age of 10
days to increase the ventricular rate , but was discontinued because
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Figure 8. Frontal (A) and lateral (D,C) views of in-
jection into the anterior ventricle which has fine tra-
beculations (morphologic left ventricle [LV]) and gives
rise to the pulmonary artery (PA). The antenor and
posterior leaflets (arrows) of the common AV valve
are observed on lateral views in systole (8) and di-
astole (e).
of ventricular premature beats. Complete surgical correction is
planned.
Discussion
Abnormalities of the atrioventricular (AV) valves, par-
ticularly of the systemic AV valve, are now considered to
be among the cardiac lesions most frequently associated with
congenitally corrected transposition (4,12). Because the
prognosis of patients with this condition is largely dependent
on associated lesions, complete evaluation of corrected
transposition must include careful examination of the AV
valves and the ventricular septum, as well as assessment of
other possible associated lesions. In none of the previous
studies on corrected transposition, particularly in those con-
cerning the AV valves (4,12), has the presence of an AV
canal been described. Our case is the first in which systemic
AV valve regurgitation in corrected transposition can be
attributed to an AV canal and not to an Ebstein type mal-
formation or other dysplasia of the systemic AV valve, and
in which the regurgitation occurs in both atria.
Diagnostic roleof echocardiography. M-mode and two-
dimensional echocardiography have been shown to be re-
liable methods for the diagnosis and preoperative assessment
of complete AV canal (9) or corrected transposition (10).
With M-mode echocardiography, the presence of a common
AV valve, suggesting a complete AV canal, was in contra-
diction to the "paradoxical" ventricular septal motion (13)
that is related to the ventricular inversion. Using two-di-
mensional echocardiography in our case with situs solitus
and common AV valve, assessment of ventricular inversion
could not rely on the attachments of the AV rings to the
ventricular septum and on the chordal attachments to the
papillary muscles described by Foale et a1. (14) as the most
accurate criteria to define each ventricle. On the other hand,
atrioventricular discordance has been proved by the type of
endocardial surface and the presence or absence of a conus
and a moderator band. With two-dimensional echocardiog-
raphy, ventriculoarterial connections, such as levomalposi-
tion of the great arteries, have been best observed by the
subcostal approach. This noninvasive examination also al-
lowed the confirmation of complete AV canal in our case
and the precise classification of the Rastelli type A complete
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AV canal by the chordal attachments of the anterior common
leaflet to the crest of the ventricular septum, This detail
could not have been determined by angiocardiography,
Role of angiocardiography. Consideration of angio-
graphic findings is also interesting, In spite of ventricular
inversion, the axial angiographic technique (11) appears to
be of great value in accurately locating the ventricular septal
defect in the inlet septum and also the presence of a common
AV valve, But in this case, the relation between the AV
valve leaflets and the underlying ventricular septum cannot
be exactly demonstrated, Because of AV discordance, the
gooseneck deformity of the morphlogic left ventricular out-
flow tract is observed at the level of the pulmonary anterior
ventricle and is clearly seen on the lateral angiograms. Be-
cause of the complexity of this case, complementary an-
giographic and echocardiographic data were required for
complete diagnosis,
Clinical course. The relatively favorable evolution, in
the first months of life, of this complex congenital heart
malformation without heart failure in spite of the complete
atrioventricular canal can probably be explained by the pres-
ence of pulmonary obstruction and only moderate AV valve
regurgitation, Complete AV block, which can be related to
corrected transposition, does not seem to have clinical sig-
nificance at the present time because of adequate ventricular
rate. We now must determine the best time for corrective
surgery.
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